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The Potential of Biomass

PetroleumPetroleum transitioned from a single product to a multitransitioned from a single product to a multi--product industry…product industry…

Early 1900’s

KeroseneKerosene

Late 1900’s to Mid 2000’s
Fuel gasFuel gas
LPGLPG
GasolineGasoline
Jet fuelJet fuel

NapthaNaptha
Diesel fuelDiesel fuel
Lube oilLube oil
CokeCoke

Fuel oilFuel oil
AsphaltAsphalt
ChemicalsChemicals

BiomassBiomass for Energy will transition to a multifor Energy will transition to a multi--product industryproduct industry
Mid 2000’sEarly 1900’s

and before
Late 1900’s

HeatHeat

HeatHeat
ElectricityElectricity
Ethanol (corn)Ethanol (corn)
Charcoal

ChemicalsChemicals
PlasticsPlastics
EthanolEthanol
BiogasBiogas
HeatHeat
ElectricityElectricity
Other fuelsOther fuels
Charcoal

Charcoal

CharcoalBiomass feedstocks can be altered Biomass feedstocks can be altered 
to optimize the desired outputto optimize the desired output
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Why is Bioenergy Important 

to the Agriculture Industry?

Corn 
$2/bushel

Wholesale
Value $8

Fuels

Industrial 
Products

Chemicals

Feeds
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The New Industrial Biorefinery

ConversionConversion
ProcessesProcesses

– Trees 
–Grasses
– Agricultural Crops
– Agricultural Residues
– Animal Wastes
– Municipal Solid Waste

USESUSES
Fuels:
– Ethanol
– Renewable Diesel

Power:
– Electricity
– Heat

Chemicals
– Plastics
– Solvents
– Chemical Intermediates
– Phenolics
– Adhesives
– Furfural
– Fatty acids
– Acetic Acid
– Carbon black
– Paints
– Dyes, Pigments, and Ink
– Detergents
– Etc.

Food and Feed

BiomassBiomass
FeedstockFeedstock

- Enzymatic Fermentation
- Gas/liquid Fermentation
- Acid Hydrolysis/Fermentation
- Gasification
- Combustion
- Co-firing
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DOE R&D Activities

Enabling R&DEnabling R&D
•Distributed Generation 
•Feedstocks
•Conversion, Concentration & Combustion
•Feedstock Substitution for Products 

•Byproduct Value Streams

•Pilot and Full Scale
•Best Practices
•Case Studies

ValidationValidationBiosciences R&DBiosciences R&D
•Plant Science
•Fermentation Microbiology
•Extremophilic Organisms
•Biomaterials and Biocatalysis 
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Industrial Products
Focus for FY02

Implementation and Focus

- Multi disciplines, multiple party 
R&D on Biobased Products

-Black liquor and hog fuel 
gasification 

- New Forest Products Agenda 2020 
to include biobased products focus 
area

- Integration with Biofuels and 
Biopower through common 
technology needs and biorefineries

-Education Initiative
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BioProducts: Cargill Dow- PLA
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Biopower Focus for FY 02

R&D 

• Gasification (Reach 35–
40% efficiencies)

• In Field Pre-processing 
of Feedstocks

• Small Modular (5KW–
5MW sized systems)
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Small Modular Biopower System

US DOE and Community
Power Corporation

•5-25 kw gasifier and 
combustion engine

•Fueled by wood or farm 
residues

•Heat and electricity for 
rural areas

Learn more about partnership opportunities with 
DOE’s Biomass Power Program at:

www.eren.doe.gov/biopower
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Fuels Focus for FY 02

Program  Focus
• Ethanol cellu losic production 

research ($1.07/gal by 2010)
• Yeast &  Enzym e R&D
• Sugar Platform  (4.4  cents/lb 

by 2005)
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Carbon Storage Projects
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Chariton Valley Biomass Project
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Key Areas for Integration

• Regulatory Flexibility
• MSW/biogas

• Education and Outreach
• Animal wastes
• Conservation Reserve Program lands 

for energy crops
• Products & Fuels
• Forest Management

• Fundamental Research

DOE
EE
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State Bioenergy Workshops

• Partnership with the NACD’s for workshops to get 
the word out

• Tie into existing network to the agriculture 
community

• Understand the farm community perspective
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Find Out More!

www.bioproducts-bioenergy.gov
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